The effectiveness of intraperitoneal phenobarbitone (4 mg/kg), pentobarbitone (6 mg/kg) and diazepam (2·5, 5 and 7·5 mg/ kg) in preventing lignocaine-induced seizures was studied in rats. Although the barbiturates exerted a marked depressant action on wakefulness and gait of the rats, they were still associated with a very high incidence of convulsions and deaths following 100 mg/kg intraperitoneal lignocaine hydrochloride. Diazepam, however, even in doses (2·5 and 5 mgjkg) which did not produce marked sedation was able to completely prevent convulsions. Mortality was not completely prevented as one animal in each of the groups receiving these doses died without convulsing. Diazepam in the dose of 7·5 mg/kg completely prevented the seizures as well as the mortality but exerted a more profound effect on wakefulness and gait of the animals. The effectiveness of diazepam pretreatment in preventing lignocaine-induced seizures in rats is confirmed.
INTRODUCTION
Diazepam, a benzodiazepine derivative, has been shown to control various types of seizures (Weinberg and Harwell 1965 , Lombroso 1966 , Feinstein, Lenard and Mathias 1970 , de Jong and Heavner 1971 , Wesseling, Bovenhorst and Wiers 1971 . Aldrete and Daniel (1971) compared the prophylactic value of some barbiturates and diazepam in preventing convulsions induced by procaine, tetracaine and lignocaine in rats but the doses of prophylactic pretreatments in their study were large and abolished the righting reflex. It may be argued that even non-specific central nervous system depressants may prove to be anticonvulsants if they are given in doses large enough to abolish the righting reflex.
The present investigation was, therefore, planned to find out if diazepam could exert an anticonvulsant action even in smaller doses which did not abolish the righting reflex.
METHODS AND RESULTS
The prophylactic value of barbiturate and diazepam pretreatments against lignocaineinduced convulsions was assessed in randombred albino rats weighing 50 to 200 g.
Preliminary-experiments were performed to select a suitable convulsive dose of lignocaine hydrochlorise (Xylocaine-ASTRA). For this purpose, sixty rats were randomly allocated to six groups of 10 rats each. Doses of lignocaine from 25 mg/kg to 150 mg/kg (increasing by 25 mg) were given intraperitoneally to the six different groups. The incidences of convulsion and death after administration of these doses are shown in Table 1 . The dose selected for the final study on the prophylactic value of various pretreatments was 100 mg/kg of lignocaine.
The reasons for selecting this dose were: 1. This dose caused a fairly high incidence of convulsions (60%) which could not be masked by chance variations. 2. This dose was associated with only a moderate mortality (30%) and thus an undue wastage of available rats could be avoided. 3. A similar dose had been used in a previous study (Aldrete and Daniel 1971) and thus comparisons could be made between the results of that study and the present one. It was also equally important to find out suitable doses of the selected pretreatments so that an undue depression resulting in the loss of righting reflex did not occur. Gradually increasing doses of phenobarbitone, pentobarbitone and diazepam were, therefore, given intraperitoneally to groups of five rats and the effects including that on the righting reflex were noted. The doses of these three drugs which produced fairly adequate sedation while leaving the righting reflex intact were as follows:
1. Phenobarbitone sodium, ~ mg/kg 2. Pentobarbitone sodium, 6 mgjkg 3. Diazepam, 2·5 mg/kg 4. Diazepam, 5 mgjkg 5. Diazepam, 7·5 mgjkg up to four hours after lignocaine injection within which period the effects of medication had completely worn off. The effects of the pretreatments are shown in Table 2 . Onlv mild to moderate sedation was caused by the~ two barbiturates in most of the rats. The gait was also not much disturbed by "'il=wide awake and active. l\Iild=awake but subdued. Moderate=sleepy but rousablc on auditory stimuli. :\farked=sleepy, rousable only on physical shaking.
The final study on the prophylactic value of these five pretreatment schedules in preventing lignocaine-induced seizures was carried out in five groups of 25 rats each. In another group of 25 rats, normal saline, 1·0 ml was given intraperitoneally as pretreatment. This group served as control.
Forty five minutes after intraperitoneal administration of the pretreatments, an assessment of their effect was made by a person who did not know what pretreatment had been used. Then, 100 mg/kg of lignocaine hydrochloride, as a two per cent solution, was injected intraperitoneally. All surviving rats were observed the barbiturates. Diazepam in the dose of 2·5 mg/kg produced only mild sedation in majority of the rats and its effect on the gait was also not marked. On the other hand 5 and 7·5 mg/kg doses of diazepam caused moderate to marked sedation and pronounced effect on the gait in most of the rats. However, none of these pretreatments abolished the righting reflex. Table 3 shows the incidences of convulsion and death on intraperitoneal injection of 100 mg/kg of lignocaine hydrochloride in pretreated rats. The differences in the incidences of convulsion and death in the Anaesthesia and Intensive Care, Vol. Ill, ]0..'0. 4 November, 1117,5 barbiturate and the placebo-treated groups were statistically insignificant (p > o· 05). However, diazepam pretreatment completely prevented lignocaine-induced seizures. But one rat died without convulsing in each of the two groups receiving the smaller doses of diazepam. There was no death in the group that received 7·5 mg! kg of diazepam (Table 3) . The difference between the prophylactic values of diazepam and barbiturates was highly significant (p<O·OOl). inadvertant overdose of lignocaine. Even the smallest dose of 2·5 mg/kg, which produced mild to moderate sedation in rats, would be too high a dose for humans. As any experimentation on the lines of the present study is out of question in human beings, one can only hope that premedication with moderately sedative doses of diazepam in patients undergoing surgery under local anaesthesia would afford protection against convulsions from in advert ant overdose of the local anaesthetics. ..
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DISCUSSION
The study of Aldrete and Daniel (1971) had created an impression that only high doses of diazepam which abolished the righting reflex, could prevent lignocaine-induced seizures. But the results of this study show that diazepam, even in sedative doses, is an effective prophylactic against seizures caused by lignocaine overdose.
The pretreatment with the two barbiturates, phenobarbitone and pentobarbitone hardly exerted any convulsion-preventing action. Some other workers (Steinhaus 1957 , Moore and Bridenbaugh 1960 , de Jong and Heavner 1972 also have doubted their efficacy in preventing local anaesthetic-induced convulsions when given in sedative doses. Phenobarbitone which enjoys a very wide popularity for the prevention of epileptic seizures was not included in the study of Aldrete and Daniel (1971) though, they tried pentobarbitone without success. An almost complete lack of any preventive action in phenobarbitone against seizures induced by lignocaine overdose is quite apparent in this study. This could, probably, be because of a different mechanism of seizure-inducing action of lignocaine.
On the basis of the observations in the present study, it is not possible to lay down a specific dose schedule of diazepam for clinical use as a prophylactic against seizures from an 
